O ccupational health professionals and infection control practitioners are confronted with yet another challenge in providing a safe environment for the health care worker due to the recognition of increases in allergies associated with the use of medical gloves.
Most literature and research has focused on the history, clinical, and patient care aspects of latex allergy. Little has been written about the occupational health issues of latex allergy among health care providers. The development of guidelines and standards for providing care to employees presenting with latex allergy has largely been left to the individual occupational health professional.
Using basic occupational health principles of engineering controls, such as elimination, substitution, isolation, minimization, and personal protection, many occupational health nurse specialists have developed procedures and practices to prevent sensitization and manage those employees who present with latex allergy.
This article is intended to be a guide for occupational health professionals to assess the worker who presents ABOUT THE AUTHORS: Ms. McCormack is Nurse Supervisor, Occupational Health and Safety, Metropolitan Toronto Police Force, Toronto, Ontario, Canada. Ms. Cameron is an occupational health nurse, Kitchener, Ontario, Canada. Ms. Biel isNurse Manager, Occupational Health, Women's College Hospital, Toronto, Ontario, Canada. 190 with symptoms of occupational sensitivities related to latex products. The authors define the latex allergy problem and review a number of its unique characteristics, including: general latex information, symptoms related to the use of medical gloves, the scope of reactions to latex, issues related to testing for latex allergy, factors predisposing employees to risk for latex allergy, the degree of its incidence among health care workers, the criteria for determining the degree of risk, and medical interventions that may be used to address the problem.
BACKGROUND
Latex allergy is a growing problem among health care workers. Prevalence rates of 10% have been reported among heavy glove users such as surgeons and operating room nurses (Bradley, 1991; Charpin, 1992) .
Natural rubber latex is a concentrated milky fluid collected from the rubber tree, Hevea braziliensis, and used to make products such as gloves, condoms, balloons, and many other home and hospital products. Latex consists of pure rubber (30% to 35%) and water (60% to 65%) with small amounts of resins, proteins, sugar, and mineral matter.
During the process of making latex products, chemicals such as ammonia and other preservatives, antioxidants, and accelerators are added to give rubber the required properties. The final latex protein content has been shown to be the major sensitizing antigen because of its ability to bind IgE (Morales, 1989) .
SYMPTOMS RELATED TO MEDICAL GLOVE USE
Currently four presentations of reactions from medical glove use are recognized.
Irritant contact dermatitis. Irritation is a mechanical, non-allergic skin condition characterized by dry crusty skin with papules and sores. Often the cause may be repeated or prolonged irritation from sweating of the hands under the glove or from the glove rubbing the hand.
Chemical sensitivity dermatitis (also referred to as allergic contact dermatitis). This is a skin condition activated by a cellular mechanism commonly known as delayed hypersensitivity. It has been reported to be the most common reaction to latex (Beezhold, 1994) . During the acute phase the rash is usually eczematous, involves the tops of the hands, stops at the wrist where the glove ends, and appears 48 to 96 hours after exposure. Skin gradually becomes dry, crusted, and thickened with hard bumps, sores, and possibly blisters. In this case natural latex is not the known sensitizing agent. The agents implicated are the accelerators, antioxidants, antimicrobials, emulsifiers, or dispersing agents. Some of the more common agents causing this condition are thiuriams and carbamate mix (Cronin, 1980; Taylor, 1986) .
Local allergic dermatitis. There have been case reports that individuals develop urticaria (hives) within a short time after exposure to latex. This reaction is allergic (1gB mediated response) and the biochemical mediators are understood. This reaction is triggered by direct contact not inhalation of the allergen .
Systemic allergic reaction. Symptoms in this category vary from skin problems and respiratory problems (urticaria, hives, rhinoconjunctivitis, swelling of the lips, eyelids, and throat, wheezing, and cough) to anaphylaxis (may progress to hypotension and shock). The reaction is allergic, and has the same biochemistry as local allergic dermatitis. Reactions may be triggered by inhalation or skin exposure (sensitization occurs more readily through damaged skin) to the allergen. The severity of the reaction cannot be reliably predicted from 19B levels, skin testing, or type of exposure. Some persons continue to have mild reactions, while others with mild reactions suddenly react severely.
The increased use of latex devices in health care, especially glove use since the introduction of universal blood and body fluid precautions, may have contributed to the increase in allergic reactions. The heightened awareness of latex allergy resulting from worker education may have caused an increase in the reporting of symptoms previously thought to be caused by skin irritation or other nonspecific irritants.
POWDER: ANOTHER FACTOR TO CONSIDER
Latex protein binds to glove powder in the manufacturing process (Beezhold, 1992) . The powder carries the latex protein into the air when gloves are donned or removed, exposing it to the respiratory system and increasing the potential for sensitization. Powder attaches to hospital equipment when handled by glove users (i.e., charts, instruments, phones), increasing the risks to sensitized staff who may subsequently touch or use them.
Sensitization may occur during surgery, dental work, and internal examinations when the latex protein in the glove and/or glove powder comes into contact with mucous membranes. Glove powder left from the surgeon's gloves may remain in the patient's mucous membranes following surgery, thereby increasing the The increased use of latex devices in health care, especially glove use since the introduction ofuniversal blood and body fluid precautions, may have contributed to the increase in allergic reactions. potential risk of sensitization (Beezhold, 1994) .
The latex protein content in powdered and nonpowdered gloves is variable. Removing the powder from latex gloves reduces the potential for latex sensitization.
RISK FACTORS FOR HEALTH CARE WORKERS
Health care workers may be at greater risk than the general population due to their continued exposure to latex by virtue of their jobs and work environment. The repeated and frequent practice of donning and doffing latex gloves increases risk of latex sensitization by contact with intact or abraded skin and from latex particles aerosolized from powdered latex gloves.
Health care workers with a history of atopy (asthma, hayfever, etc.) or who have food allergies (particularly to bananas, avocado, chestnuts, kiwi fruit) are at risk for sensitization to latex. The presence of eczema or open sores on the hands prior to wearing latex gloves may predispose to latex sensitization through contact with non-intact skin (Arellano, 1992; Fuchs, 1992) .
The risk of latex sensitization increases for persons who have had from three to five surgical exposures to surgeon's latex gloves or from repeated medical procedures where there has been multiple latex exposures to cutaneous or mucosal surfaces from catheters, dental procedures, or radiologic investigations (Ber; 1993; Slater, 1989) . Depending on their degree of sensitivity, health care workers already allergic to latex are at greater risk by continuing their exposure to latex gloves and other latex products, aerolized latex protein from coworkers using powdered latex gloves, and possibly even from touching surfaces that have been in contact with latex.
TESTING FOR LATEX ALLERGY
A thorough occupational health assessment for latex allergy should include an in depth medical and occupational history for the presence of risk factors pertinent to latex allergy. The assessment should review the employee's medical history of allergies, asthma, hayfever, and eczema, and the type and frequency of previous surgeries and medical procedures. The occupational history should focus on previous employment, type and frequency of exposure to latex products, and any dermatologic, respiratory, or systemic symptoms that may be associated with use of latex gloves or products.
The employee should be referred to a specialist familiar with latex allergy if the history reveals positive risk factors for latex sensitivity. Where there are associated respiratory symptoms, a respiratory consult may be indicated. The employee should be instructed to refrain from taking antihistamines 4 days prior to testing; astemizole (Hismanal) specifically should not be taken 4 weeks prior to testing. The testing should consist of skin pricks with dilute latex protein extracts of varying dilutions as well as histamine and saline controls. Testing for common latex chemicals and accelerators is recommended.
In vitro testing by the allergist may include testing of blood for latex antibodies (i.e., RAST, ELISA, and LEAP tests). Studies are being conducted to isolate specific latex proteins (Alenius, 1994) . Research is being conducted to improve the predictive reliability of these tests (Slater, 1994) . A respiratory assessment may include pulmonary function and methacholine challenge testing.
OCCUPATIONAL HEALTH RISK MANAGEMENT ASSESSMENT PROTOCOL (Bird, 1989) Identifyand Define the Problem
The methods used to recognize and define the problem are education, surveillance, and data collection.
All hospital departments should be informed about the risk of latex allergy and instructed to report all cases of dermatitis or other symptoms indicative of latex allergy to the occupational health nurse. Lists of the products used in the hospital that contain latex and information about the types of products used in everyday life that may contain latex should be included in the education process.
A comprehensive index of all latex products used in the hospital is the optimum goal, albeit a difficult one to realize. Purchasing records and departmental surveys may prove helpful in establishing a latex product index. Once high user areas of latex gloves have been identified, gloves may be further classified by type, brand, frequency of use, and utilization profile. Problems specific to individuals and departments require further investigation (i.e., who is using alternate gloves or liners and why).
The identification of high use areas and the results of user surveys will help determine the focus of intervention and need for individual latex allergy assessment and latex testing. Latex allergy assessment should be offered and made available to any employees who request it or who perceive themselves to be at risk. The hospital may not require current employees to undergo this assessment. The pre-placement assessment for all new employees should have a latex allergy assessment component.
As new information on latex allergy is constantly emerging, data can be collected through ongoing literature searches, attendance at relevant seminars, and liaison with colleagues.
The U.S. Food and Drug Administration (FDA), the U.S. Centers for Disease Control and Prevention (CDC), the American College of Allergy and Immunology (ACAI), Health and Welfare Canada's Medical Devices Bureau, the Canadian General Standards Board (CGSB), and the Canadian Society of Allergy and Clinical Immunology (CSACI) are some of the organizations that can be contacted for information on medical/surgical glove standards, legislation regarding latex products, alternatives to latex products, and updates on latex allergy research.
Analyze the Problem
Information collected on the risk factors of latex allergy, latex glove use distribution, and individual problems may be used to: develop a profile of high risk population and define and categorize latex and medical glove reactions by level of risk (Table) ; develop and implement a medical sensitivity assessment protocol ( Figure) ; and develop an occupational health exposure and referral protocol.
To identify and analyze trends, a database of all reported incidents of dermatitis and latex sensitivity should be developed and maintained. The database should include demographic information, medical history, presenting symptoms, test results, consultations and referrals, glove product information, intervention strategy, workers' compensation claim information, and follow up assessment.
IdentifyPossible Causes
An assessment of risks related to the use of latex gloves should include an analysis of the physical environment including the ventilation system, employee skill level and training needs, employee characteristics and perceptions of the risks to self; patient characteristics and perceptions of the risks to self; the equipment used by the employee, and the characteristics of the hospital organization.
A systematic assessment in all high risk areas is best accomplished by using a risk/hazard analysis format with a consistent assessment and recording form (Webb, 1989) .
Develop Possible Solutions and Interventions
The occupational health objective is to eliminate or reduce the risk for latex sensitization of asymptomatic staff and eliminate or minimize the risk of latex exposure to staff already sensitized.
This may be accomplished by identifying new employees with a history of atopy and other risk factors for latex allergy during the pre-placement assessment. Employees with risk factors for latex allergy should be instructed about precautions to minimize their exposure to latex and potential sensitization. Employees who are sensitized to latex should be assessed medically and provided with an appropriate job placement where the contact with latex and aerosolized latex is nil or minimal.
All other employees, especially those working in areas of high latex glove use, should be encouraged to access the occupational health latex medical assessment program. To identify latex allergic staff: all employees with symptoms indicative of latex allergy are encouraged to complete a latex health assessment with the occupational health nurse and/or physician, and where indicated, be APRIL 1995, VOL. 43, NO.4 assessed by a specialist.
One of the most readily available avenues for managing latex sensitization in the health care environment is to educate staff about judicious glove use. Risk analysis can Glove selection in general should be based on the length of time the glove will be worn, the type of procedure to be undertaken, the stress to which it will be exposed, and the wearer/patient sensitivity to the glove material.
Education about proper hand care, such as good handwashing techniques, is very important, as intact skin is the best protective barrier to reduce latex sensitization. All staff should be kept advised of new information regarding latex allergy and the changes in hospital policy.
Arriveat Consensus for Solution or Intervention
Recommendations based on the data assembled by the occupational health nurse should be presented to senior management or committees responsible for decision making, such as those dealing with product evaluation, joint occupational health and safety, and infection control. These recommendations can be presented in the form of a written report or proposal.
A cost-benefit analysis should accompany the proposal. It should highlight the financial impact of an employee's long term disability and/or workers' compensation claim. The cost of converting a unit to suitable gloves to accommodate the employee should be included. This determination can be achieved by contacting the purchasing department or department 194 head of the unit to determine the number of gloves used annually and then calculate the annual costs based on current usage. The costs of the alternate glove should then be compared.
It is important to consider and mention employee accommodation obligations. Legislation in the U.S. (the Americans With Disabilities Act) and in Ontario, Canada (Bill 162 of the Workers' Compensation Act and the Human Rights Code) places an obligation on the employer to accommodate the employee in their workplace unless undue hardship for the employer can be demonstrated.
Implement Interventions
A comprehensive education program should be developed for all employees. Collaboration among the occupational health services and other professionals such as infection control, staff education, and clinical nurse specialists would assist the occupational health nurse in the delivery of this program.
Evaluate Results and Revise Appropriately
The efficacy of the program will be determined by monitoring and documentation. Unexpected consequences of the implementation (employee noncompliance, physical reactions to the new medical glove, infection control issues) need to be addressed and corrected immediately during the transition phase and on an ongoing basis.
Data need to be collected and compared to the number of latex medical and occupational assessment and referrals. Most importantly, employees who have been able to continue to work with documented varying degrees of latex sensitivity and any reduction in the number of employees reporting latex sensitivities will serve to verify the success of the implementation of the occupational health program.
CONCLUSION
Occupational health professionals have the major responsibility for overseeing the implementation of a prevention program and the initial and ongoing health surveillance of employees. Occupational health professionals may effectively deal with the issues of latex allergy and provide essential advice to employees and management about Health care workers, due to ongoing exposure to latex products. may be at risk of developing latex sensitivity.
The spectrum of reactions relatedto medical glove use varies in severity. Awareness of latex sensitivity is heightened through worker education.
Guidelines and interventions for occupational health nurses are outlined so that workers who present with symptoms of occupational sensitivities related to latex products can be identified and assessed.
Occupational health nurses are effective resources for workers and managers on issues of latex allergy and appropriate accommodation.
